During the past 25 years, use ofthe carbon dioxide (C0 2 ) laser has been accepted as the most appropriate surgical methodfor the treatment of recurrent laryngeal papillomatosis. Although CO 2 laser technology and surgical techniques continue to improve, laser-related complications still occur. We describe a case ofa very rare complication-to our knowledge , only the second such case reported in the literature-in which an endotracheal tube was almost completely obstructed by a piece ofpapillomatous tissue during CO 2 laser microlaryngoscopy for the treatment of recurrent laryngeal papillomatosis.
Introduction
Recurrent laryngeal papillomatosis is a disease of viral etiology that occurs in both juvenile-and adult-onset forms. Lindeberg et al classified this disease into four clinical categories:juvenile single,juvenile multiple, adult single, and adult multiple . ' Over the past 2 decades, a variety oftreatments has been proposed for the management of recurrent laryngeal papillomatosis, including surgical excision,' cryosurgery, 3 steroids," podophyllum,' interferon," and laser surgery.' None ofthese modalities can totally eradicate the disease, but the carbon dioxide (C0 2 ) laser appears to be the most accepted method of treatment because of its ability to vaporize papillomas without causing bleeding or edema and for the precise way in which it removes lesions without causing injury to underlying laryngeal structures. Even so, complications still occur.
In this article, we describe what we believe is only the second reported case of endotracheal tube obstruction caused by an avulsed papilloma during intubation in CO 2 laser surgery for the management of recurrent laryngeal papillomatosis.
Case report
A 4-year-old white girl was admitted for removal of recurrent papillomas of the larynx . The patient had undergone three previous CO 2 laser excisions. Evaluation in the clinic the day before surgery revealed that the child had a 3-week history of increasing hoarseness and increasing stridor while sleeping at night. Flexible endoscopy in the office had detected a large papillomatous mass in the left larynx. Findings on the remainder of the physical examination were unremarkable.
The patient was brought to the operating room and given mask sedation. After an intravenous peripheral catheter was placed, the patient was intubated with a 3.0mm internal-diameter (ID) flexible metal laser endotracheal tube. At this point, the anesthesia personnel reported some mild difficulty in ventilating the patient. The difficulty appeared to resolve with albuterol treatment, and the patient retained her oxygen saturation level in the range of99 to 100%. We proceeded with the surgery, and the patient was allowed to breathe spontaneously during the procedure.
A Dedo anterior commissure laryngoscope was introduced into the patient's oral cavity and advanced into the larynx under direct visualization. A large laryngeal papilloma that had originated in the left false vocal fold was noted. The lesion appeared to extend into the ventricle.
The papilloma on the left false vocal fold was ablated with continuous CO 2 laser energy at 5 W. On examination of the right side of the larynx, a small area of papilloma on the right true vocal fold was noted. At this point, a small amount of papillomatous tissue was observed in the distal opening of the endotracheal tube; it had been inserted at the beginning of the operation, possibly when the patient was intubated. The laryngoscope was removed, and preparation for anesthesia reversal was initiated. Upon removal of the endotracheal tube, the patient exhibited no respiratory problems. However, we noted that a plug of papillo- matous tissue had almost completely occluded the distal tip of the endotracheal tube (figure). With the use of flexible bronchoscopy, we noted no distal dislodgment of tissue in the tracheobronchial tree. Following the bronchoscopy, the patient was awakened from the general anesthesia, and she recovered uneventfully. Apparently, because the endotracheal tube was small, the patient was able to ventilate around it because she was allowed to breathe spontaneously during surgery.
Discussion
Extensive information regarding the use of the CO 2 laser in recurrent laryngeal papillomatosis has been accumulated since it was first used in the 1970s. 7 This experience includes the reporting of various immediate and longterm complications.
Reported complication rates. In a study of all types of CO 2 laser surgery in the upper aerodigestive tract, Healy et al reported a: complication rate of 0.2% (nine complications in 4,416 procedures)." Six of these nine complications were life-threatening; five involved a fire in the endotracheal tube and one involved the ignition of a dry sponge that was placed over a tracheostomy in a pediatric patient during laser bronchoscopy for papillomatosis of the tracheobronchial tree. The other three complications were minor: two cases of hemorrhage and one case of skin burn.
Ossoff et al reported a complication rate of 5.9% (12 complications among 204 procedures); none was lifethreatening ."Theirreview demonstrated the relative safety of the CO 2 laser when it is used judiciously, and they recommended the Rusch red rubber endotracheal tube wrapped with reflective metallic tape as the safest of these instruments. 506 Wetmore et al reviewed 222 cases of CO 2 laser surgery for recurrent laryngeal papillomatosis and reported a laser-related complication rate of 0.5%.10 In their study, no airway fire was reported, and the only life-threatening complication was a case of bilateral pneumothorax.
Types of complications. The complications of CO 2 laser microlaryngoscopy can be classified as direct, secondary, or delayed (table) :
Direct complications. Direct laser complications are caused by direct contact of the laser beam with objects in the operative field . The extent of resultant tissue damage is related with the basic parameters of the CO 2 laser, such as the duration of exposure and the power density absorbed by the tissue. Direct complications include the most serious CO 2 laser complication: endotracheal tube ignition.v" Most cases of endotracheal tube fire occurred during the early years of CO 2 laser microlaryngoscopy when a laser beam made contact with the external surface of an unprotected endotracheal tube or a tube that was poorly wrapped with aluminum tape. Another major direct complication is tracheal perforation, which can lead to pneumothorax and subcutaneous emphysema. nodule or mass. " Atelectasis secondary to an endobronchial inflammatory pseudotumor has also been described.' Pleural effusion is seldom associated with its entity , and its presence should cast doubt on the diagno sis. CT can detect calcific ations that might be miss ed on plain radiographs, especially in calcifying fibro us pseudotumor. However, these imaging findings are nonsp ecific, so other diseases, including infl ammatory or malign ant processes, should be ruled out. An endo scopic biop sy is necessary to confirm the diagnosis." When a patient younger than 20 years has a very slowly growing lesion, the possibility should be raised that it is an inflammatory pseudotumor.
tions include airway obstruction from displaced aluminum foil ," mucosal charrin g, hemo rrhage, ede ma, and perichondritis.
Delayed complications. Delayed laser complications occur after the healin g process has been completed . They include vocal fold webs, 10laryn geal and tracheal cicatrix, glottic incompetenc e as a result of excessive tissue removal," laryngeal carbon granuloma," and papilloma implantation elsewhere in the upper aerodigestive tract.14 Ossoff et al postulated that most delayed complication s are related to excessive ablation of tissue and the transmission of thermal energy into the underlying lamina propria."
To our knowledge, the only other case of such an endotracheal tube obstruction by ablated tissue was reported in 1980 by Torres and Reynolds." Their case involved a 4.0 -mm ID tube. Our patient was able to ventilate around the small, cuffless 3.0-mm ID tube because she was allowed to breathe spontaneously during surgery. If tube obstruction by papillomatou s tissue is suspected, the tube should be removed and intraoperative bronchoscopy should be performed.
We conclude by emphasizing the nece ssity of surgeons being compl etely familiar with their laser equipment and the importance of safety proto cols.
